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Boating Education since 1965

 55 YEARS SERVING
THE BOATING PUBLIC

General Meetings are usually held each month, Sept. thru June
See page 3 

              Ann Arbor Sail and Power Squadron

If you are not getting this Porthole by e-mail, in color, 
please send me your e-mail address.  schwartzr348@aol.com

 America’s Boating Club is unable to provide DAN Boater travel safety benefits  to 
members without their email address listed in the USPS database.  Members can 
update their email address in one of two ways:

1.     Go to the Information Center, www.usps.org/info and update your record.
2.     Contact HQ Membership Staff by phone or email: Deliah Holloway, hollowayd@
hq.usps.org, Phone 1-888- 367-8777 ext. 229 or Lynnda Stevens, 
stevensl@hq.usps.org 1-888-367-8777 ext. 219.



Sail and Power Boating Education

                     www.aaspsq.org/

Ann Arbor Sail and Power Squadron 
June Meeting canceled
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Send your favorite nautical photos to  aapsclasses@aol.com

Ghost Ships

SS Baychimo   in the Arctic near Alaska,  abandoned in 1931,  spotted several times -- latest 1969. 

Octavius:  In service before 1761;   Out of service:	 1762  north of Alaska.
Fate:	 Trapped in sea ice, all hands lost, found derelict in 1775

Look at Google Earth for details

Antrim County has a 30 mile chain of lakes and rivers from Six Mile Lake to  Elk Rapids. 

Cape Cod Canal is beween Cape Cod Bay and Buzzards Bay.  It is dredged to 32 feet deep.  Printscreen  
image from  OpenCPN  chart.  
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Commander’s Message
 Cdr. Ron Schwartz, SN 

Tides and Currents summary

There are generally two tides in each 24 hours.  See figure below.  Each tide has 
a current into and out from the shore.  The two high tides and low tides are not 
always the same water depths.  
 
For  bridge clearances you want to know the clearance at high tides,  Charts and 
Notice to Mariners give the average clearance at Mean High Water, which is the 
average of both  high tides.   

For depths, you want to know if your keel will hit the bottom. Depths are given at 
Mean Low Water which is the average depth of both low tides.  Soundings in feet 
or fathoms at Mean Low Water are marked on charts.   

Local Notice to Mariners from the Coastguard is found at  https://www.dco.uscg.
mil/Featured-Content/Mariners/Local-Notice-to-Mariners-LNMs/

Railroad Draw Bridge over Cape Cod Canal

Cape Cod to Buzzards Bay Canal



Aside from its displacement, which we discussed before, another important factor to refer to evaluating 
a boat is its length. We usually think first of a boat’s length overall (LOA), but when it comes to sussing 
out a boat’s performance potential, the more relevant measurement is actually the load waterline length 
(LWL). This refers to the horizontal length of a hull at the water’s surface when a boat is carrying a normal 
load. All other things being equal, this is the single most determinative factor in establishing how fast a 
boat can ultimately go.

As a very general rule the maximum speed of any displacement hull--commonly called its hull speed--
is governed by a simple formula: hull speed in knots equals 1.34 times the square root of the waterline 
length in feet (HS = 1.34 x √LWL). Thus, for example, if you have a 35-foot boat with a waterline length of 
28 feet, its hull speed works out to a little over 7 knots (1.34 x √28 = 7.09).

Hull speed of non planing boats from wikipedia

To understand why this is and where this mysterious multiplier of 1.34 comes from, you first need to 
understand that the term “displacement hull” refers to a hull that travels through the water rather than on 
top of it. Because such a hull displaces significant amounts of water as it moves along, it inevitably cre-
ates two series of waves in so doing--one at the bow and another at the stern. These waves are governed 
by a law of natural physics, which states that the speed of a series of waves in knots equals 1.34 times the 
square root of their wavelength, which is the distance in feet between the wave crests (WS = 1.34 x √WL).

Inherent to this formula is the fact that wavelengths increase (and, of course, the waves themselves get 
larger) as waves move faster. This is where the relationship to boat speed comes in. The bow waves cre-
ated by a boat necessarily travel at the same speed as the boat. At lower speeds, the wavelengths be-
tween the waves are shorter, such that there is room for multiple cycles of waves to pass down the length 
of the boat before meeting the stern wave. As the boat speed and wave speed increase, however, eventu-
ally a point is reached where the wavelength is equal to the boat’s length and the bow-wave cycle and 
stern-wave cycle will have merged. There is then only room for one cycle of the bow wave before it meets 
the stern wave. This is what happens once a boat achieves its hull speed. Below, you see a nice photo of 
a very nice full-keel sailboat (a Chuck Paine design, actually) moving along at hull speed, and you can 
plainly see the bow and stern wave with one long trough running the length of the hull.

What has happened is that the boat has dug itself a hole. If the boat maintains hull speed, its bow and 
stern are well supported by their respective waves and it can continue moving forward efficiently. But if 
it tries to go faster and the stern wave is pulled further aft by the lengthening trough of the bow wave, 
the back of the boat falls into the hole, and the boat is left trying to climb up the hill presented by its own 
bow wave, which by now is relatively large. From this point forward, disproportionately larger increases in 
power are needed to achieve ever smaller increases in speed.

From a mathematical point of view it is easy to see what has happened. The two formulae described 
above have become exactly the same, as the values for waterline length and wavelength are now identi-
cal, as are the values for hull speed and wave speed. Note that one interesting (though not particularly 
useful) corollary of this relationship is that you can theoretically measure a boat’s speed by simply mea-
suring the distance between the waves it creates.  For example, if the distance between waves generated 
by a boat is 15 feet, the boat that generated them must be traveling almost 5.2 knots (1.34 x √15 = 5.189).

This all seems very tidy, but in fact the concept of hull speed is viewed skeptically by many yacht design-
ers. “It’s total BS,” is how one designer friend of mine, Jay Paris, puts it. For in reality many boats, even 
those with honest-to-God displacement hulls, can easily exceed their nominal hull speeds.

- 5 -



One reason this happens is that a boat’s effective waterline length will often increase as it goes faster, 
particularly if it has long overhangs, and thus its speed potential under the formula will necessarily 
increase. Another reason this happens is that a boat’s stern can be designed to significantly suppress its 
stern wave, which helps to make the hole created by the wave trough when traveling at speed smaller, 
and also to increase buoyancy aft, which helps keep the stern from falling into the hole in the first place. 
Stern sections capable of doing this have overhangs that exit the water at a steep angle, usually 15 de-
grees or less (this helps suppress the stern wave), and are beamy with lots of increased volume aft (which 
increases flotation).

If a boat with a stern like this is relatively light and has a flat, shallow hull, it will also be very capable of 
getting on top of the water and planing when conditions are right, in which case it ceases--temporarily, 
at least--to have a displacement hull and may exceed its nominal hull speed by a very large margin. In-
deed, many lighter-displacement boats with flat bottoms are capable of planing to some extent, regard-
less of how their sterns are configured. And even quite heavy boats with narrow sterns and lots of dead-
rise in their hulls will sometimes experience extremely gratifying surges over hull speed when plunging 
down large wave faces as they sail downwind in strong seas.

So the bottom line is that a boat’s hull speed is not necessarily its actual maximum potential speed. Prob-
ably it is more accurate to say that hull speed represents a minimum maximum figure. It still provides a 
useful rough estimate of how fast you can reasonably expect a boat to go, particularly if you bear in mind 
that sailboats, particularly cruising sailboats, are rarely traveling at top speed in any event.

Note that this discussion applies only to monohulls. There is in fact a good way to estimate the top po-
tential speed of a multihull (and a more accurate way to do it for monohulls), but we have to wait until 
after we learn about displacement/length ratios to use it. This will be the subject of our next Crunching 
Numbers post.

PS: If you like this post and think I should be paid something for writing this blog, please go to Boater-
Mouth, where you will find many other blogs about boats.
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Boat At Hull Speed
Notice the Bow and Stern Waves



Our ABC (America’s Boating Course) has been approved for on-line presentation.  
Four of our 6 ABC students graduated; Celeste and Thomas Martin, Leigh Luyet, and Robert 
Shiff.  

Please reply to schwartzr348@aol.com and list courses and seminars you would like to take.  

Courses being offered by all local Squadrons  are advertised, at 
  

Boating Education

                                 A Partial List of Events
 
  DATE	    SPONSOR                          EVENT AND LOCATION 
 

All meetings are canceled until the 
Coronavirus is gone. 
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Courses and seminars available from USPS are listed below.  Courses take about  16 hours -  8 weeks . 
Seminars are about 2 hours long. 

Seminars : Advanced Powerboat Handling	 AIS Electronics for Boaters	    Anchoring   Basic Weather and Forcasting     Boat-
ing on Rivers, Locks and Lakes   Boating with Confidence   Boat Handling Under Power   Boating with Confidanc     Crossing 
Borders	 Emergencies on Board     Fuel and Boating	 Radar for Boaters (RA)     Hands-On Training	       How to Use a Chart    
Hurricane Preparation for Boaters   Introduction to Navigation   Knots, Bends, and Hitches    Man Overboard     Marine Radar
Mariner’s Compass Seminar     Mastering the Rules of the Road      Paddle Smart       Propane Systems on Your Boat	    Partner 
in Command	 Sail Trim	     Tides and Currents       Trailering Your Boat      Using GPS	 Using VHF and VHF/DSC Marine 
Radio

Advanced Grade Courses:  Boat Handling (BH) was Seamanship(S)    Piloting (P)   Advanced Piloting (AP)  Junior Navigation 
(JN)   Navigation (N)	

Elective Courses:	  Electronic Navigation (ENCE)    Marine Communication Systems (MCS)      
Marine Electrical Systems (MES)       Radar for Boaters (RA)           Sail (Sa) 2009	  	   Weather (Wx) 2012
Instructor Development (ID)   Cruising and Cruise Planning (C and CP)	  Engine Maintenance (EM)	


